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Abstract of WO9720071 

A method of detecting specific species of the genus Pectinatus detrinnental to beer by using an 
oligonucleotide which targets a nucleotide sequence encoding the 16S ribosomal RNA gene of a 
bacterium belonging to the genus Pectinatus and is complementary to this nucleotide sequence so as to 
selectively detect the specific bacterium in a sample, characterized in that the oligonucleotide has a group 
of specified sequences or a group of complementary sequences corresponding thereto. 
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1. ^i^^fpK^^T^^^"^^-^—-^:^ (Pectinatus) MMtcS-r^^^5^^>— 
' 't;l\£i/y>f'^X (P.cerevisiiphillus) M^MtRmc^tii-r^rctb. ^ 

5'-CAGGCGGATGftCTAAGCG-3' ® 

5'-TGGGATTCGAftCTCGTCA-3' ® 

5'-CTCAAGATGACCAGTTCG-3' ® 

5'-AATATGCATCTCTGCATACG-3' ® 

f §:tyd'?^U^f-Fo 

2. 1ti*«t'JC^^^E-r^-?<J^^^-^X (Pectinatus) SffilcM-T S-^^^^^^^- 
^X • "7 'J i> V^^^i^X (P.frisingensis) m^MiRmc^tii-r^rcisb. ^-^^ 

L, ^(D7^b:t^Fie^iJi:*Bffi6^-e$)^:tU37^U':t^F-efeoT. |^:t'J 

3 7 ^ F*U:-(T<DiS?iJfP. 

5' -CAGGCGGAACATTAAGCG-3' ® 

5'-ATGGGGTCCGAACTGAGG-3' ® 

5' -CTCAAGAACCrCAGTrCG-3' ® 

5' -AATATCCATCrCTGGATACC-3' ® 

3. 1^f*c|3tc;(^:aE-r§^^^^^-^X (Pectinatus) sp. DSM20764®^3l^6^ 

iz^ih^^rc^. ^^^^--^ xMMo 1 6s V y - ARNAaf^^^ n - f -r § 5? 

5'-TGGGGTCCGAACTGAATG-3' ® 
5' -GCATCCATCTCTGAATGCG-3' ® 
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9. WaRJSK 2^fc^i3tCsS«^nfc^U3 5?^U^^FOBH^iJSfoa-^. 

< 1 •o*^^^iS!i^^c J; 0 mm'^nrc:t u ^ Fo 

10. IB^IJS-^ : nc^bfc^i^^^— (Pectinatus) sp. DSM20764Mt7) 
16SU .-}<V-ARNA^=i— F-r Sjte?<Dt^SiB?'JO^g|5X«'>^ < ^,^Mbfc 
10i^mX±C>iE?iJ^-a-t?D N Ao 
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(Pectinatus) MMO^tBJcWr^o 
$^tc|¥b<ti. e-;l/W»STS^^^^^~--^X • (P.ce 
revisiiphillus) M> • :7 U >'>"^r>>/X (P. frisingensis) 

M^ ^^^^-.-^Xsp. DSM20764 ffi^&^n^'ni^ai-r ^fc:460a{E?i2?iJ:te<t 

J;DjB3i^®1^tb?*i:LT. RifiTii. J. Am. Soc. Brew. Chern. : 52(1)19-2 
3, 1994lc$B^^nT</>;i.^i}^;l/5^>y-b>X;^^iJfflbfcATPfg^?Stc<i: D^MO 

*fc. \£—Mc^m^~^(DmMm. m^l^. Lactobacillus brevis. La 
ctobacillus easel, Lactobacillus plantarum, Lactobacillus coryniformis^ 

ic-Di^m. #r,^¥6-468iiRt>w»W6-3ii894tcrffi^^nTt/^^i;-5tc. fim 
m K>^mmj:inW^mm -r^ntic^-^r. itm&^^m(omMti^'^m, ^ ^ o t i/ ^ 

fete. ^iD^B^^^b. ■^iE>lc±^rj:^iiimmt3i:XfmU^^m^<Dtimi.i^^ 
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e-UlSmcmTfs^tcit] . Am. Soc. Brew. Chem. : 52(3)95-99, 1994tC^^^n 

^^-^>^mm^mm-r^r!iib(DmM^m^m(OmPi a. Am. Soc. Brew. Chem. 
: 52(3)115-119. 1994) . ^^IjiW.Uk'&mo^ I^yfu^y h-^micj^^m^ (FE 
MS. MICROBIOL. LETT. : 67(3)307-311, 1990) . ^^^^?£^^«Jffl bfc^^ffi (J 
. Am. Soc. Brew. Chem. : 51(4)158-163, 1993) tim^^tiXl^^^fjK IttitlM 

5" -CAGGCGGATGACTAAGCG-3' ® 

5'-TGGGATTCGAACTGGTCA-3' ® 

5'-CTCAAGATGACCAGTTCG-3' ® 

5'-AATATGCATCTCTGCATACG-3' ® 

®<Die5ll»-*4 LT «N 5' -CCCTTAGTCATCCGCCTG-3' 

©iDSEJIJJwJ^LTiS, 5" -TGACCAGTTCGAATCCCA-3' 

©©le^ljilM L T 5' -C6AACTGGTCATCTTGAG-3' 

®®iE?lj'.3>C^ LTvS. 5' -CGTATGCAGAGATGCATATT-S' 
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5'-CAGGCGGAACATTAAGCG-3' ® 

5'-ATGGGGTCCGAACTGAGG-3' ® 

5'-CTCAACAACCTCAGTTCG-3' ® 

5"-AATATCCATCTCTGGATACG-3' ® 

® 0 K L T . 5 ' - CGGTT A ATGTTCCGCCTG - 3 ' 
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LT^iv 5' -CGAACTGAGGTTCTTGAG-3' 
®CDiE5l|i3j:t} L.Tti> 5'-CGTATCCAGACATGGATATT-3' 
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5'-TGGGGTCCGAACrGAATG-3' ® 
5' -GCATCCATCTCTGAATGCG-3' 1® 

®<Dii^liiZtiLX!<t. 5' -CArTCfl6TTC6GACCCCA-3' 
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Pectinatus cerevisiiphilus 


DSM20466 




2 


Pectinatus cerevisiiphiius 


DSM20467 


Type Strain. ATCC29359 
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Pectinatus cerevisiiphilus 


DSM20762 
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Pectinatus cerevisiiphilus 


DSM20763 
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Pectinatus IHsingensis 


DSM6036 


Type Strain, ATTC33332 
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Pectinatus irisingensis 


DSM20465 
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Pectinatus frisingensis 


DSM20759 
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Pectinatus Ih'singensis 


DSM20760 




9 


Pectina tus frisingensis 


DSM20761 




1 0 


Pectinatus sp. 


DSM20764 




1 1 


LaetobacilJus brevis 


JCM1059 


Type Strain 


1 2 


LactcbaezIJus case! 


ATCC334 


Type Strain 


1 3 


Lactobacilius coryniformia 


JCM1164 


Type Strain 


1 4 


Lactobacillus lindneri 


DSM20690 


Type Strain 


1 5 


Lactobacilius pJaDtsrum 


JCMn49 


Type Strain 


1 6 


Lactoooccus Jacds 


JCM5805 


Type Strain 


1 7 


Leuconostoc lactis 


JCM6123 


Type Strain 


1 8 


Pediocoocus damnosus 


JCM58d6 


Type Strain 


1 9 


Megasphaera cerevisiae 


DSM20462 


Type Strain 


20 


Megaspbaera cerevisiae 


JCM6129 




2 1 


ZymophiJus raffinosivorans 


DSM20765 


Type Strain 


22 


Zymophilus paucivorans 


DSM20756 


Type Strain 


23 


Saccharomyces cerevisiae 


1 




24 


Saccharomyces cerevisiae 


2 




25 


Saccharomyces cerevisiae 


3 




26 


Escherichia coii 


K.12 





^^^^--^x ' •tr;l/ei/7^"^x®£Di6S'j3i^y-ARNAjlfE?(0j^»iH?iJ ( 

KARL HEINZ SCHLEIFER. and HELGA SEIDEL-RUFER et al, Int. J. Syst. Bacter 

iol. 40(1): 19-27, 1990) t)^^. T§S_~_(D@H?iJ^^3ltf. ^tl Ir] UiB^U 

(D <S) 

^n'D:tV ri p? ^U^^ K^^it^-a-^L/co 
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5* -CAGGCGGATGACTAAGCG-3' (D 
5' -TCGGATrCGAACTGGTCA-3' ® 
5' -CTCAAGATGACCAGTTCG-3' ® 
5' -AATA7GCATCTCTGCATACG-3' ® 

PGR 

M®LfcO-5ml^i-^tC. mW^\^WL\ III. jliffi7j<78. 5 /i K lOx^^Sffl^^ 

-^yr— (MWmtU 10 X TAP) 10 /I K 2bmm.i\L'^^'^i/'^K7\<.mW&liU 20m 

M dNTPs 1 ilU \mii)h(Oy^^'^—WXl^ "^f^^t^mS 

(D (S) © ® (D 

^) ^1 /xU 5U/^1 Taq DNA polymerase (M\Wi^±Wk TAP-101) O.S/il^jdP 

f+ioo/iicDS^s?s^p^Lrco cn^. aT©r^^^#: 

^^14:94°C 15^ ■ 

®(SSJ^;;74°c 1^ 

^i-9--r^;Vi:L. cn^30-9--r^;l/3^»5 5ILTPCR^tTofco ^fc. If^^;!/ 
SfSr^l^i&tutC. 98°C 15:\ •^'^^JVKltmTmciAV 3 57^0^M^tT-^fco 
=5:4o. rSSMSSii. ASTECtt^7'D^'-^A7^>'yn>hP-;l/i/X7^APC-80 
O^^^fflbfco 

PCR^^TbfcMJ^4l^lOAtl^ffll/\ 3.5% (w/v) T:«^n-xy;l/iCT. lOOV^ 

m-rso^T-r^. «Mj3<i!j^tTorco ^mm(Dmic. ^^^av-:t;-i:LT 0x174 

/HincIIfclRlBftCjS^ciljLfco iacEbHTtts ate^>>'>A?gf^ (*^0.5/ig/ml) 

MM 
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r5 ^ -y-oia^Hf 


® + <D 


® + ® 


<D + ® 


I 


0.07 


0.39 


0.44 
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0.07 


0.39 


0.44 
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0.07 


0.39 


0.44 
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0.07 


0.39 


0.44 


5 -26 









(p ® 

S-B-HtT. PCRSfS<D:/^'l'V— tbT^fflLfc:^'&. V^-rntD^'g-l^'E*. 
(2) • :7Uv/>y>iyxM(D^^ai7^ffi 
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*^{k^#ig. i^p.itmmx) tct^eoTtf(.\ imKDdumm^mrco 

KARL HEINZ SCHLEIFER, and HELGA SEIDEL-RUFER et al, Int. J. Syst. Bacter 

iol. 40(1) : 19-27, 1990) TsB_~_«7)iB^ijp;S:S0\ ^n6i:|oIU@B 

(g) (E) 

5' -CAGCCGGAACflTTAA6CG-3* (D 
5* -ATGGGGTCCGAACTGAGG-3' ® 
5' -CTCAAGAACCTCAGTTCG-3' ® 
5' -AATATCCATCTCTGGATACG-3' ® 

P C R 

JliMbrc0.5ml^a-yiC. Hiff51^i*?S 1 /i K MM7j<78.5AiK IQXjgl^xffl/^ 

^yyr- (MWm±m lOxTAP) 10 /iK 25mMMk-x'^>-.->'>A7j<tg?g6 /iU 20 

mM dNTPsl K 100^iMOy^'<T-_:^t3^^^ (^^-^^^^^^^^ Sfc:{i^:!S^tF 

^ ^ (S) ® © (S) © 

^ ^ \ ^lU bM/ III Taq DNA polymerase (MWW^IU TAP-101) 0. S^l^ftD 

A. itioo/ii(D;^^s?g^iiSL/co cn^. j-;(TorSS^{^ : 

^^14 ; 94°C 1 ^ 

ilftjg^s ; 74^ 1^^ 

1 ^;l/i:L. iin^30-9-^^;l/i^«:)igbTPCR^tTofco ^/c. -y-'f^;!/ 
;KiS^1^i&HutC. 98^ 15^^ ^ )\^K^m:Tmr.l\°C 3^^®MS^tfofco 
^43. rSjgfir^^Sii. ASTECM>^a^^A7^>':/3>hn-;l/v^X7^APC-80 



PCR^*^7bfcS^t^^^lO/xl^ffl^/\ 3.5% (w/v) TiSu—7.^)UzX. lOOV^ 
/HlncIIfe|5]^lc?3cS!]bfco i*ll}3^7m> :^to^^>''^Am^ (mS/ig/ml) 
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/-Co 
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0.39 


0.44 
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0.07 


0.39 


0.44 


1 
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0.44 
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(3) ^^^^^-^Xsp. DSM120764 ScDMtt}:^^ 

^^^^^—■^iXMlcM't^Mlt. Pectinatus cerevisiiphilus (DSM20467) . 
Pectinatus frisingensis (DSM6306) ^ Pectinatus sp. DSM20764^i^ffl bfco 
tfc. Pectinatus sp. DSM120764ffly^-rT-(7)i|tM'ft^fii*^46^fci6t;:. a 4 

^^®^wj^2Wi^^^ffii^p2o~2i CB^^^it^^m. ^pjt^mx) icm-^ 





mm 






1 


Pectinatus cerevisiiphilus 


DSM20467 


type strain 


2 1 Pectinatus frisingensis 


DSM6306 1 type strain 




Pectinatus sp. 


DSf120764 j 




Megasphaera cerevisiae 


DSM20462 


type strain 


5 


Negasphaera cerevisiae 


JCM6129 




6 


Megasphaera elsdenii 


JCM1772 


type strain 


T 


Selenomonas lacticifex 


DSM20757 


type strain 


8 


ZyiRophilus paucivorans 


DSM20756 { type strain 


9 


iZymophilus raf f inosi vorans 


DSM20765 { type strain 



^Xsp. DSM20764 gOlSSU 4^y-ARNAafe?<Di^SBBj^J(D^^ 
MfB<^<J:^tCil^bfc^^^^— ^Xsp. .DSM20764 M(DDNA?g?g^^^tCfflV^ 
^ Modern Microbiological Methods 'Nucleic Acid Techniques in Bacterial 

Systematics"'16S/23S rRNA Sequencing"pll5~175 (J.Wiley & Sons Ltd., New 
York) },C$m(D^<(0mmiC±^m^j:=L~;^^^^VZf^^-^-C05' ffliJtilMlsy^-r 

PCm7tt©l^'tiDNAif>t^. T^^u-7.^^;imn.mW]K^0^mi.X^fDtiil. 
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fS^tTofco ->—^l/-»'!f'f'y^'^—li}^ffa^ IRD41 Infared Dye Labeled M 
13 Forward^^-rv- (Brf^SiSii^ 7n;d (^) ig^) SfcJ?^iiSequiThe 
rm" Long-Read™ Cycle Sequencing Kit-LC (EPICENTRE TECHNOLOGIES^:®^) 
fflUfco ^SIe^'J^^^i:^ 4000L Long ReadIR DNA Sequencing System (LI-COR 

t#?)tlfc:^^^:^— ^J?Xsp. DSM20764 ®016S'; /KV— ARNAaf5^iH^J^BE 
?U#^ : 1 ic^-To 

IH^US^ : KD^^^^—^nXS?. DSM20764 ®016SU ^J^^V— ARNAafc^BH 
^J±O630# @ e> 647# e S -ecDSB^iJ ^ |Bj CiH3^iJ> 5^a*1004# i 1022# g ^ 

>grffll/^fc:-^^^^->— ^Xsp. DSM20764 g0^^ffi;Sit>'|p|^ 

o PCR{iJ;(T©rU;S^# : 

l^^tt ; 94T: 30# 

7^-U>^;55°C 30# 
: 72°C 30# 

^ 1 -9-'i'^>'PhL. cn>Sr35-9--r^;l/^'9MbTtTofco PCRHTtt. S^StS^ 
7iSJ^-:^fMcr. 100V^«EET305^-PJ«M?>lci!ltC^bfco SJS?ScO{i!llC. 

i:bT0X174/HincII?>lRlBtlC}5^ci!lLfco mh^T'ik. m0.5fig/m\ 

^O)^^. m^KTT^-^n^^ol^. ^$?Xsp. DSM20764 MlC(D^^3 

C O^^^cfc K> . Huie^t U 3 5f ^ F^PCRy^-Y <i: LTffl V^fctf 
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^Xsp. DSM20764 StCtD^Bfl^gcD/^V K^'^'l^ttl^n/co COCi; 
cfc ^m^cO^^ V =2^ ^ F7b^ ^^=^^-^7.sp. DSM20764 ffi016S 

tl/co IWISe^DPect inatus cerevisiiphilusSt/pectinatus frisingensis 

^^46. ifi^^fSl4ltMtt®tcfcS fiasco/ ^>'Kii--^^^m^nj5:/b^o/cCi:;6^ 
e^ *fg0^ti^ ^<>5^^-^-^Xsp. DSM20764 B>&a#M6^^Cl^ait?^^ C 

Srcti^^^:t>-^Xsp. DSM20764 S^I^Bi nm^.m'^t ^ ^ iltf^^^t 
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(i2?m) 

m^O)^^ •• 1542 

mnoym ■ 

h # n i/- - : m^i^ 

: Genomic DNA 

mm 

: J? ^ * - BS® 
ift^ : Pectinatus sp. DSM 20764 



ACAGTTTGAT 


CCTGGCTCAG 


GACGAACGCT 


GGCGGCGTGC 


TTAACACATG 


CAAGTCGAAC 


60 


GGGACTITTfl 


TTTCGGTAAA 


AGTCTAGTGG 


CAAACGGGTG 


AGTAAGGCCT 


AGGCAACCTA 


120 


CCTTCAAGAT 


GGGGACAACA 


TCCCGAAAGG 


GGTGCTAATA 


CCGAATGTTG 


TAAGAGTACT 


180 


GCATGGTACT 


TTTACCAAAG 


6CGGCTTTTA 


GCTGTTACTT 


GGAGATGGGC 


CTGCGTCTGA 


240 


TTAGCTAGTT 


GGTGACGGTA 


ATGGCGCACC 


AAGGCAACGA 


TCAGTAGCCG 


GTCTGAGAGG 


300 


AT6GACG6CC 


ACATTGGGAC 


TGAGACACGG 


CCCAGACTCC 


TACGGGAGGC 


AGCAGTGGGG 


360 


AATCTTCCGC 


AATGGGCGAA 


AGCCTGACGG 


AGCAACGCCG 


CGTGAACGAG 


GAAGGTCTTC 


420 


GGATCGTAAA 


GTTCTGTTGC 


AGGGGACGAA 


TGGCATTAGT 


GCTAATACCA 


CTAATGAATG 


480 


ACGGTACCCT 


GTTAGAAAGC 


CACGGCTAAC 


TACGTGCCAG 


CAGCCGCGGT 


AATACG7AGG 


540 


CGGCAAGCGT 


TGTCCCGAAT 


CATTGGGCGT 


AAAGGGAGCG 


CAGGCGGACA 


TTTAAGCGGA 


600 


TCTTAAAAGT 


CC6GGCCTCA 


ACCCCGrCAT 


GGGGTCCGAA 


CTGAATGTCT 


TGAGTGCAGG 


660 


AGAGGAAAGC 


CGAATTCCCA 


GTGTAGCGGT 


GAAATGCG7A 


GATATTGGGA 


AGAACACCAG 


720 


TGGCGAAGGC 


GGCTTTCTGG 


ACTGTAACTG 


ACGCTGAGGC 


TCGAAAGCCA 


GGGTAGCGAA 


780 


CGGGATTAGA 


TACCCCGGTA 


GTCCTGGCCG 


TAAACGATGG 


ATACTAGGTG 


TAGGG6GTAT 


840 


CGACCCCCCC 


TGTGCCGGAG 


TTAACGCAAT 


AAGTATCCCG 


CC7GGGGAGT 


ACGGCCGCAA 


900 


G6CTGAAACT 


CAAAGGAATT 


GACGGGGGCC 


CGCACAAGCG 


GTCGAGTATG 


TGGTTTAATT 


960 
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GCTTCCTCTT CGGAGGACAA GAAAACftGGT GGTGCATGGC TGTCGTCAGC TCCTGTCGTG 1080 
AGftTGTTGGG TTAAGTCCCG CAACGAGCGC AACCCCTATC ATTTGTTGCC AGCACGTAAC 1140 
GGTGGGAACT CAAATGAGAC TGCCGCGGAC AACGC6GAGG AAGGCG6GGA TGACGTCAAG 1200 
TCATCATGCC CCTTACGTCC TGGGCTACAC ACGTACTACA ATGGGATACA CAGAGGGAAG 1260 
CAAAGGAGCG ATCCGGAGCG GAACCCAAAA AATATCCCCC AGTTCGGATT GCAGGCTGCA 1320 
ACTCGCCTGC ATGAAGTCGG AATCGCTAGT AATC6CAGGT CAGCATACTG CGGTGAATAC 1380 
GTTCCCGGGC CTTGTACACA CCGCCCGTCA CACCACGAAA GTCATTCACA CCCGAAGCCG 1440 
GCTAAGGGCC TTATGGAACC GACCGTCTAA GGTGGGGGCG ATGATTGGGG TGAAGTCGTA 1500 
ACAAGGTAGC CGTATCG&AA GGTGCG6CTG GATCACCTCC TT 1542 
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